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LETTER STRUCTURE OF LONG WORDS
 
RALPH G. BEAMAN 
Boothwyn, Pennsylvania 
Long words have always fascinated both layman and logologist 
alike. No matter that the definitions of Ilionglt and II short" and of 
11 words" usually are nebulous or·lacking. Many a know-it-all school­
child has attempted to impress his mates with the incomprehensible­
ness of the tongue twister ANTIDISESTABLISHMENTARIANISM as the 
longe st word. Strangely, they never add an S for the plural. The log­
ologist, as a counterdemonstration, would prote st that this II word" 
has never appeared in any edition of the Merriam- Webster dictionarie s. 
Today the position of the armchair student of words is threatened 
by the computer. To cope, one must somehow outdo and outwit the 
machine and it~ masters -- who, at the flick of a switch, can tabulate 
any aspect of wordplay they wish. Fortunately, the computer computes 
only what it is programmed to do. And, machine that it is, it can only 
use the input given it. Presently, the programmers seem to lose inter­
est at about 15 to 17 letter s. Thus we had better regard "long" as 
some margin beyond this. For this article we shall choose 20 letters. 
But more about this late r. 
As for 11 words l! we shall select a single general source large 
enough to furnish a goodly-sized sample. An obvious choice is Web­
ster I s Second Unabridged, the Third having discarded a disproportion­
ateness of the long words. Well aware that the legitimacy of words 
may rest on tenuous grounds, we shall concentrate on the boldface com­
pact words, mentioning only in passing at the appropriate places a few 
inflectional forms, which will not be included in our main store of long 
words. 
With this overly long introduction let us now get to the subject at 
hand: long words. We shall attempt an in-depth analysis, looking at 
them specifically in reference to their letter structure. We shall be 
concerned with similarities, near similaritie s, differences, and inter­
differentiations - - both consequential and inconsequential. Hopefully 
there will be something for the expert as well as the neophyte, the ded­
icated as well as the dilettante. 
Bored so soon? Write a 20-letter word of the form given here:
 
-------MOTHER-------. If you ne~d a hint, try this: 1\ Ma & Fa
 
Holt &: me 11
 • 
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Word Ways for May 1972. By I1longe st l1 he chose 23 and more letters. 
By '1 words ll he chose unhyphenated dictionary entries from five major 
references. We reject his source list for two reasons: (I) we are la­
zy and it's too long and complicated, (2) it's too long and complicated 
and we are lazy. Therefore we selected the single source, Webster [ s 
Second. 
The letter length of 23+ chosen by Eckler is too restricting here 
for a detailed compartmentalization by letters, for the sample size gen­
erated is too small for statistical significance. It is known, as Eckler 
pointed out, that at about l6-letter words each additional letter reduces 
the number of words from the previous number by about one half. Con­
tradistinctively, starting with fairly long words, each reduction of one 
letter would be expected to double the previous number. We find this 
factor to be 1. 9X for the '!Vords listed in the so-called Air Force Word 
List (354,252 words from five sources) for the range from 23 letters 
down to 17 letters. For unhyphenated compact words from Webster's 
Second the factor is 2. 2X for 23- to 20-letter words: 
Length 20 21 22 23 24 25 26 27 45 
Words 194 83 42 17 5 3 3 1 1 
Letters 3880 1743 924 391 120 75 78 27 45 
This essay is thus concerned with 349 words, of lengths from 20 to 45 
letters, comprising 7283 total letters. 
That really wasn't fair of us to quiz you so early in this article 
about esoteric sesquipedalia. Did you fathom the indistinguishability 
of the 20-1etter word with MOTHER in the middle? The clue s gave the 
additional letters MOTHER, PA, HOLT, and ME for OPHTHALMO­
THERMOMETER. 
We might easily have selected words of 21 letters or more for our 
research. The inclusion of 20-letter example s, however, allows us to 
consider at least three categories of long words: (1) 20-45 letters, 
(2) 21-45 letters, and (3) 20 letters alone. Our letter count is given 
in Table I On the next page. 
There is a certain undistinguishab1eness among the three categor­
ie s. Each grouping has amazingly similar per'centage di stributions. 
For comparison, the last column shows th~ usage of the alphabetical 
letters in normal English text. Draw your own conclusions as to good­
ne s s of agreement, since one may regard the lists either in absolute 
or relative terms. 
A glaring discrepancy is the lack of the letter W in the long words; 
yet it is 2.2% of the English text list. Everyone knows the most com­
mOn letter is E. For long words it is outdone by a wide margin in favor 
of O. The letter E does, however, corne in second. As a matter of 
fact, the sum of the two letter frequencies is about the same at an aver­
age of about 20.6% for all the tabulated values. 
42 
20 
8 
Table I: Letter Frequencies of Long Words Not surl 
SCOPICSIL: 
20 21-45 20-45 Text 45er 11
{ewe st total 
has)
No. 0/0 No. % No. % Bell Labs 
319 8.2 247 7.3 566 7.8 7.9 
42 1.1 30 0.9 72 1. 0 1.6 
238 6.1 216 6.3 454 6.2 2.7 
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4 3 O. 1 7 O. 1 O. 1 
D
E 
72 1.9 74 2.2 146 2.0 3.9 
345 8.9 290 8.5 635 8.7 12.7 
F 10 0.3 8 0.2 18 0.2 2.5
 
G 83 2.1 63 1. 9 146 2.0 1.9
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244 6.3 210 6.2 454 6.2 3.9 C 238
 
112 2.9 110 3.2 222 3.0 2.4
 D
 72
 
246 6.3 201 5.9 447 6.1 7.0 E 345
 
428 11.0 440 12.9 868 11.9 7.8 F 10
 
P 181 4.7 165 4.8 346 4.8 1.9 G 83
 
Q
 2
 0.1
 1 0.0 3
 0.0
 0.1
 H 198
 
R 273 7.0 204 6.0 477 6.5 6.0 I 340 
S 194 5.0 186 5.5 380 5.2 6.3
 
T 314 8.1 270 7.9 584 8.0 9.8
 
J
K
4
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U 84 2.2 69 2.0 153 2. 1 2.8 L 244
 
V 19 0.5 6 0.2 25 0.3 1.0 M 112 
W 2..2 N 246 
X
 
Y 
5 O. 1 7 0.2 12 0.2 0.2 o 428 
108 2.8 112 3.3 220 3.0 2.0 P 181 
Z 18 0.5 11 0.3 29 0.4 O. 1 Q 2 
R 273 
All 3880 3403 7283 S 194 
T 314 
Can one violate the characteristicalness of long words with their 
high frequencies of 07 Surely. There are 22 words in our sample 
U
V
84
 
19
 
having n'o 0 1 s. Uncharacteristically there are two words having nei­
ther- an 0 nor an E: ANTITINTINNABULARIAN and INDISTINGUISH­
ABILITY. 
On another extreme are the words having the largest number of a 
single letter. For 20ers, there is our friend INDISTINGUISHABILITY 
again, with 6 II s. This is matched by 6 O· s in the 21er DUODENO­
CHOLEDOCHOTOMY. For 22ers there are the 6-E HEXAMETHYL­
ENETETRAMINE, and the 6-0 words PSEUDOMONOCOTYLEDONOUS 
and CHOLEDOCHODUODENOSTOMY. At the 23 level is the 6-1 PERI­
CA RDIO ME DIAS TINITIS. 
For 7 letters there are the inflectional 7-1 INDISTINGUISHABILI­
TIES and the 7-E ELECTROTELETHERMOMETER. and then the 7-1 
27er HONORIFICABILITUDIN.I TATIBUS. 
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Not surprisingly, the 45er longest word PNEUMONOULTRAMlCRO­
SCOPICSILICOVOLCANOKONIOSIS (hereinafter referred to as II the 
45er 11 ) has 6 II sand 9 0' s. Yet for the most of a single letter for the 
fewest total letters among long words is the inflectional 9-S POSSES­
SIONLESSNESSES. 
The alphabetical distribution by word length for the words under 
consideration is given in Table II. 
Table II: Alphabetical Distribation by Word Length 
Long Word Total Letters In Word 
20 21 22 23 24 25 26 27 45 Total 
A 319 134 59 32 9 5 4 2 2 566 
B 42 18 5 4 1 2 72 
C 238 109 63 21 8 3 6 1 5 454 
D 72 37 21 11 2 2 1 146 
E 345 147 80 37 10 6 9 1 635 
F 10 2 3 1 1 1 18 
G 83 40 12 8 2 1 146 
H 198 93 55 26 11 8 6 1 398 
I 340 147 67 33 11 4 4 7 6 619 
J 421 7 
K 1 1 2 
L 244 112 45 29 7 8 5 1 3 454 
M 112 50 39 13 3 2 1 2 222 
N 246 113 53 20 3 2 4 2 4 447 
o 428 219 127 45 18 10 10 2 9 868 
P 181 74 46 23 9 6 5 2 346 
Q 2 1 3 
R 273 104 63 19 6 3 6 1 2 477 
S 194 100 49 20 4 4 4 1 4 380 
T 314 139 71 31 12 4 9 3 1 584 
U 84 37 19 7 1 1 2 2 153 
V 19 2 3 1 25 
W 
X 5 2 3 1 1 12 
Y 108 53 41 8 3 3 4 220 
Z 18 9 1 1 29 
All 3880 1743 924 39 1 120 75 78 27 45 7283 
Wds 194 83 42 17 5 3 3 1 1 349 
As we mentioned earlier, the letter W was lost before 20-letter 
words. A 20-letter word with a W might have been included had Web­
ster's Second chosen to use the alternate spelling of " acknowledgment" 
with an extra letter, " acknowledgement'\.. in the spelling of II superac­
knowle dgment" to yield SUPERACKNOWLE.DGEMENT. We must be sat­
isfied with the inflectional SUPERACKNOWLEDGMENTS. But the inflec­
tional STRAIGHTFORWARDNESSES is an inflectional 2ler with the rare 
letter W. 
10
 
Were it not for the 45er with its K ( dropped in Webster I s Third in 
favor of a revised spelling with a C), the letter K would occur only in 
the 20er KERATOCONJUNCTIVITIS. The last J is in the 22er 
BLEPHAROCONJUNCTIVITIS. and Q at the same level with AQUO­
PENTAMMINECOBALTIC. We leave Z at a 24er with THYROPARA­
THYROID~CTOMIZEand G and X at 25ers with PHlLOSOPHICO­
PSYCHOLOGICAL and FORMALDEHYDESULPHOXYLATES, although 
the inflectional THYROPARATHYROIDECTOMlZING expands Z and G 
'to a 26er. After this, because of the paucity of words. the remaining 
letter s quickly di sappear. 
In our 349 words, the number of dlffer~nt alphabetical letters used 
per word varies from 8 to 16. One might presume. therefore, that the 
chance s of transpo sals (anagrams) would be infinite simally small. Yet 
long words are basically combinations of prefixes, roots and suffixes, 
so one might also expect rearrangements of the same groupings. In 
fact, this latter prevails; witness, in decreasing order of length, the 
following long transpo sals: 
cholecystoduodeno stomy duodenopancreatectomy 
duodenocholecystostomy pancreatoduode ne ctomy 
hydropneumopericardium glo s solabiopharyngeal 
pneumohydr ope ri c ar diurn labioglossopharyngeal 
anatomicopathol<?gical anatomicophy siolo gic 
pathologicoanatomical physiologicoanatomic 
chromophotolithograph encephalomeningocele 
photochromolithograph meningoencephalocele 
Before we get into subjects repre senting other areas of the uncon­
tradictablene s s of long words. let us consider those which employ a 
multiplicity of adjacent alphabetical letter s. By way of illustration, 
the 2l-letter word PSEUDOLAMELLIBRANCHlA contains the letter 
strings A-B- C-D-E and L-M-N-O-P. 
This is matched in pattern by the two 23ers PSEUDOLAMELLI­
BRANCHIATA and PSEUDOLAMELLIBRANCHLATE. clearly variations 
on the same theme. Another example of a long word containing two 5­
strings, but now L-M-N.. O-P and R-S-T-U-V, is the inflectional 24er 
PNEUMOVENTRICULOGRAPHIES. 
For 6-strings we have uncovered L-M-N-O-P-Q in both the 20er 
DIPHENYLQUINOMETHANE and the 22er AQUOPENTAMMINECOBAL­
TIC. Our longest word, the 45er, has both a 5- and a 6- string. R-S­
T-U-Vand K-L-M-N-O-P. 
There I S one in every crowd I Someone ju st asked if the store of 
long words contained any duplicate pattern words. These are words 
such that a simple substitution cipher would yield an indeter.rninable­
ness. We do indeed have such a pair: UNCONTROVERTABLENESS 
and UNCON'I 
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and UNCONTROVERTIBLENESS. All other words in our list have uni­

que patterns. One could, for example, decipher 12334335267433643343
 
at a glance.
 
To prove the indistingui shablene ss of long words does not exist even 
in their finest structure, we show in Table ill a letter breakdown of the 
20-letter words by the number of different letter s involved. 
Table ITl: Letter Structure of Twenty-Letter Words 
Number of Different Letters
 
8 9 10 11 12 13 14 15 Total
 
A 4 13 30 90 92 66 18
 6
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the 20er 
'lECOBAL­ One is immediately struck by the uniqueness of the single 20-letter 
.ng, R-S­ word having only 8 different letters -- ANXlTlNTINNABULARIAN.
 
This is matched'. by the 22er ELECTROTELETHERMOMETER. But
 
both are surpas sed by the solution to the substitution cipher with only 7
 
,tore of different letters, the inflectional POSSESSIONLESSNESSES. 
e words 
ninable­ The four 20ers with 15 different letters are OOPHOROSALPlNG­
"ENESS ECTOMY, PREDISADVANTAGEOUSLY, PSEUDOCONGLOMERATION, 
and SPONDYLOTHERAPEUTICS. There are several longer words with 
12 
16 different letters: 
blepharoconjunctiviti s Pseudolamellibranchiata 
fa rmaldehyde suIphoxylic pseudolamellibranchiat e 
pneumoventriculogr a phy 
However, the longest word with 16 different letters is the inflectional 
24er, PNEUMOVENTRICU LOGRAP HIES. 
A division by number of different letters as related to the total
 
number of letters is given in Table IV. We see the seI(rlilogarithmic
 
relation between length and number of words carries broadly within
 
the subset s of number of different letter s. The best fit factor s for
 
the se are 2. 43X for 11 different letter s, 2. 80X for 12 J and 2.55 X
 
for 13, as compared with 2. 44X for the total -- all based on the same
 
wider range of 24 down to 20 letter s.
 
Table IV: Long Word Lengths vs. Different Letters Per Word 
(Number of Words Entered in the Table) 
Number of Different Letter s
 
8 9 10 11 12 13 14 15 16 Total
 
20 1 9 16 54 57 39 14 4 194
 
21 1 13 20 27 15 4 3 83
 
22 1 3 6 14 14 2 2 42
 
23 4 2 3 2 2 1 3 17
 
24 1 2 1 1 5
 
25 1 1 1 3
 
26 1 1 1 3
 
27 1 1
 
45 1 1
 
Tot 2 10 38 85 103 72 24 10 5 349
 
Contradictoriously the total by number of different letter s follows 
the normal (Gaussian) distribution. (The letter structure of 20-letter 
words, interparenthetically, also follows a near-perfect normal dis­
tribution -- observe the bottom row in Table III. ) 
Let us now look more carefully at the letter distributions among 
our long words. In particular we have expostulated on the most corn­
man letters, 0 and E. The average use per word categorematically is 
20-45 21-45 20 20( 11)
 
o 2.49 2.84 2.21 2.51
 
E 1. 82 1. 87 1. 78 1. 91
 
where the last column, 20( 11) refers to the subcategory of 20-letterJ 
words having 11 different letters. Note the near perfect agreement 
with it and the whole "universe" of all long words. 
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An aspect of long words we have been avoiding up until now re­
quires some passing knowledge of the Poisson distribution. An im­
portant and useful consequence is that if one knows the average usage 
in a discrete skewed distribution one can approximate the individual 
frequencies. We are aware this last statement may well be gibberish 
to many readers. Let us test its power with an example. 
In the table below are given two numbers separated by a colon in 
each entry. The first of these numbers gives the actual number of 
words of the length given by the column heading with the number of 
EI s given by the row heading. The second number is the number of 
words predicted by a Poisson distribution with the mean given at the 
foot of the column. For example, there are 60 words in our sample 
of length 20 to 45 letters in which no E' s appear, and the Poisson dis~ 
tribution predicts that there should be 57. In general the agreement 
between theory and observation is very good. The more prevalent 
letter 0 shows a similar pattern, although the conjunction of fit is less 
perfect. 
No. of E' s 20-45 20 20 ( 11) 
0 60: 57 31:33 9:8 
1 87: 103 55:58 16: 15 
2 106:93 ~5:52 9: 15 
3 61:57 36:31 14: 9 
4 Z5: 26 13: 14 3:4 
5 8:9 4:5 3:2 
6 1: 3 0: 1 0: 1 
7 1: 1 
Avg 1. 82 1. 78 1. 91 
If you were intellectuaUstically disturbed by the Pais son distribution, 
then consider this. hnagine all the 7283 letter s of our long words were 
dumped in a pile and shuffled. Now apply the undiscriminatingness of 
selecting at random letters to form groupings having the lengths of the 
349 words. We calculate by simple probabilistic determinativenes se s 
that with 635 E' s there would be 52 groupings with no E, uncannily close 
to the 57 from Poisson and 60 in our word list. Further, we would ex­
pect 25 groupings from 868 total 0' s with no 0, as contrasted with 29 
from Pais son and 22 actually found. Climacterically, we would predict 
an average of 2.8 groups with neither an E nor an O. You recall our 
list actually has 2 such words! 
Lastly, we seek the most II typical'! lang word from Our list. It 
should have 21 letters, as the average of our store of letter s is 20.9; 
further, it should have 12 different letter s, according to Table--IV. 
From Table I we see it should favor the letters O-E-I-T-A-R-L-C­
N- H-S-P, with multiple use of the earlier letter s. Our choice is 
STEREOPHOTOMICROGR.A.PH, although we would not dispute either 
HISTORICOGEOGRAPHICAL or MICROSEISMOMETROGRAPH (neither 
of which survived into Webster' s Third Unabridged). Your choice? 
